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EXECUTIVE SUMMARY 

This report evaluates the potential mobile source health risk impacts to sensitive receptors 
associated with exposure to diesel particulate matter (DPM) as a result of diesel trucks serving 
the Meridian South Campus area (Proposed Project and Built/Entitled land uses).  

The results of the health risk assessment of lifetime cancer risk from resulting from the Meridian 
South Campus area are provided in Table ES-1.  

Residential Exposure Scenario: 

The results of the analysis indicate that, at the maximally exposed individual receptor (MEIR), the 
maximum incremental cancer risk attributable to trucks is estimated at 4.79 in one million, which 
is less than the threshold of 10 in one million. At this same location, non-cancer risks were 
estimated to be 0.002, which would not exceed the applicable threshold of 1.0. The sensitive land 
use with the greatest potential exposure to Project DPM source emissions is the existing 
residential community located north of Van Buren Boulevard and west of Orange Terrace 
Parkway.  

Tomas Riviera School Child Exposure Scenario: 

The results of the analysis indicate that, at the Tomas Riviera School, the maximum incremental 
cancer risk attributable to trucks is estimated at 0.50 in one million, which is less than the 
threshold of 10 in one million. At this same location, non-cancer risks were estimated to be 
0.0008, which would not exceed the applicable threshold of 1.0.  

Amelia Earhart Middle School Child Exposure Scenario: 

The results of the analysis indicate that, at the Amelia Earhart Middle School, the maximum 
incremental cancer risk attributable to trucks is estimated at 0.36 in one million, which is less 
than the threshold of 10 in one million. At this same location, non-cancer risks were estimated 
to be 0.0006, which would not exceed the applicable threshold of 1.0.  
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TABLE ES-1:  SUMMARY OF RISK ATTRIBUTABLE TO DIESEL TRUCK TRAFFIC 

Time Period Location 

Maximum 
Lifetime Cancer 

Risk 
(Risk per Million) 

Significance 
Threshold 
(Risk per 
Million) 

Exceeds 
Significance 
Threshold 

30 Year Exposure Maximum Exposed Resident 4.79 10 NO 

9 Year Exposure Tomas Rivera Elementary School 0.50 10 NO 

9 Year Exposure Amelia Earhart Middle School 0.36 10 NO 

Time Period Location 
Maximum Hazard 

Index 
Significance 
Threshold 

Exceeds 
Significance 
Threshold 

30 Year Exposure Maximum Exposed Resident 0.002 1.0 NO 

9 Year Exposure Tomas Rivera Elementary School 0.0008 1.0 NO 

9 Year Exposure Amelia Earhart Middle School 0.0006 1.0 NO 
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1 INTRODUCTION 

This report presents the results of the Cumulative Health Risk Assessment (HRA) prepared for the 
proposed Meridian South Campus and Village West Drive Extension �~�^�W�Œ�}�i�����š�_�•. Although the 
proposed Project is defined as the net change in impacts as compared to the 2003 EIR Phase III, 
for the purposes of analyzing health risks, this HRA evaluates the proposed South Campus Specific 
Plan in its entirety. As such, this approach conservatively overstates the health risks of the 
proposed Project. 

The South Coast Air Quality Management District (SCAQMD) typically issues a comment letter on 
the Notice of Preparation of a CEQA Document. �W���Œ���š�Z�����^�����Y�D���[�• typical comment letter, if a 
proposed Project is expected to generate/attract diesel trucks, which emit diesel particulate 
�u���š�š���Œ���~���W�D�•�U���‰�Œ���‰���Œ���š�]�}�v���}�(�������,�Z�����]�•���v�������•�•���Œ�Ç�X���d�Z�]�•�����}���µ�u���v�š���•���Œ�À���•���š�}���u�����š���š�Z�����^�����Y�D���[�•��
request for preparation of an HRA.  The mobile source HRA has been prepared in accordance 
with the document Health Risk Assessment Guidance for Analyzing Cancer Risk from Mobile 
Source Diesel Idling Emissions for CEQA Air Quality Analysis (1).  Cancer risk is expressed in terms 
of expected incremental incidence per million population. The SCAQMD has established an 
incidence rate of 10 persons per million as the maximum acceptable incremental cancer risk due 
to DPM exposure. This threshold serves to determine whether or not a given project has a 
potentially significant development-specific and cumulative impact. 

The AQMD has published a report on how to address cumulative impacts from air pollution: White 
Paper on Potential Control Strategies to Address Cumulative Impacts from Air Pollution (2). In this 
report the AQMD clearly states (Page D-3): 

�^�Y�š�Z�� AQMD uses the same significance thresholds for project specific and cumulative impacts for 
all environmental topics analyzed in an Environmental Assessment or EIR.   The only case where 
the significance thresholds for project specific and cumulative impacts differ is the Hazard Index 
(HI) significance threshold for toxic air contaminant (TAC) emissions. The project specific (project 
increment) significance threshold is HI > 1.0 while the cumulative (facility-wide) is HI > 3.0. It should 
be noted that the HI is only one of three TAC emission significance thresholds considered (when 
applicable) in a CEQA analysis. The other two are the maximum individual cancer risk (MICR) and 
the cancer burden, both of which use the same significance thresholds (MICR of 10 in 1 million and 
cancer burden of 0.5) for project specific and cumulative impacts. 

Projects that exceed the project-specific significance thresholds are considered by the SCAQMD to 
be cumulatively considerable. This is the reason project-specific and cumulative significance 
thresholds are the same.  Conversely, projects that do not exceed the project-specific thresholds 
are generally not considered to be cumulatively �•�]�P�v�]�(�]�����v�š�X�_ 

The SCAQMD has also established non-carcinogenic risk parameters for use in HRAs. Non-
carcinogenic risks are quantified by calculating a "hazard index," expressed as the ratio between 
the ambient pollutant concentration and its toxicity or Reference Exposure Level (REL). An REL is 
a concentration at or below which health effects are not likely to occur.  A hazard index less of 
than one (1.0) means that adverse health effects are not expected. Within this analysis, non-
carcinogenic exposures of less than 1.0 are considered less-than-significant.  
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1.1 SITE LOCATION 

The proposed Meridian South Campus site is located on the south side of Van Buren Boulevard 
between Barton Street and Village West Drive, within the jurisdiction of the . The Project site is 
partially developed and located within the southwestern portion of the March JPA jurisdiction. 
More specifically, the Project site is located in the southern portion of the Meridian South 
Campus Specific Plan area, south of Van Buren Boulevard, west of Village West Drive, and east of 
Barton Street, in unincorporated Riverside County, California. Interstate 215 (I-215) is located 
approximately 1 mile east of the Project site. 

1.2 PROJECT DESCRIPTION 

The March Business Center Specific Plan and Final Focused Environmental Impact Report 
(SCH#2002071089), which guides land use decisions within a 1,290-acre portion of the planning 
area, was adopted and certified in 2003. Within the March Business Center Specific Plan, two 
�•���‰���Œ���š�����^�����u�‰�µ�•���•�_���Á���Œ�����]�����v�š�]�(�]�����U�����o�}�v�P���Á�]�š�Z���š�Z�����‰�}�š���v�š�]���o���(�}�Œ�������‰�}�•�•�]���o�����š�Z�]�Œ���������u�‰�µ�•�X���d�Z����
two identified campuses include the North Campus and South Campus. The South Campus 
components of the March Business Center Specific Plan have been analyzed under both California 
Environmental Quality Act (CEQA) and National Environmental Protection Agency (NEPA) in the 
following documents: 

�x Final Environmental Impact Statement: Disposal of Portions of March Air Force Base (February 
1996) 

�x Final Environmental Impact Report for the March Air Force Base Redevelopment Project (June 
1996) 

�x Redevelopment Plan for the March Air Force Base Redevelopment Project (June 1996) 

�x March JPA Development Code (July 1997) 

�x General Plan of the March JPA (September 1999) 

�x Master Environmental Impact Report for the General Plan of the March JPA (September 1999) 

�x March Business Center Specific Plan (February 2003) 

�x March JPA General Plan Amendment (February 2003) 

�x March Business Center Focused Environmental Impact Report (February 2003) 

�x March Business Center Design Guidelines (November 2003) 

�x Addenda to the certified 2003 EIR, including: 

o Meridian South Campus Specific Plan Amendment �t Parcel Delivery Terminal Project 
(September 2017) 

o Meridian South Campus Specific Plan Amendment �t Land Swap Addendum (September 
2018) 

PROPOSED PROJECT 

The square footage calculated based on maximum allowable floor area ratio (FAR) for each land 
use type is shown below: 

�x Office �t 388.011 thousand square feet (TSF) 
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�x Commercial �t 221.394 TSF 

�x Grocery Store �t 61.336 TSF 

�x Business Park �t 1,764.180 TSF 

�x High Cube Warehouse �t 800.000 TSF 

�x High Cube Cold Storage Warehouse �t 700.000 TSF 

�x Warehousing �t 274.437 TSF 

�x Dog Park �t 6.2 Acres 

At the time this study was prepared, the Grocery Store component was assumed to consist of 
61,336 sf.  However, the current site plan for the Grocery Store component reflects a 44,200 sf 
grocery store with 17,136 sf of shops/general commercial retail space (total of 61,336 sf of 
commercial retail use).  For the purposes of this study, the 61,336 sf of Grocery Store use results 
in a higher trip generation and consequently higher emissions (therefore more conservative) as 
opposed to evaluating the 44,200 sf Grocery Store and 17,136 sf of commercial retail space.  The 
higher emissions have been evaluated for the purposes of this study in order to account for any 
minor changes that may occur to the building area as part of the final design. 

VILLAGE WEST DRIVE EXTENSION 

The improved portions of Village West Drive currently terminate at Lemay Drive to the south. 
The proposed Project would include improvements to and the extension of Village West Drive to 
provide a through connection between Van Buren Boulevard to the north and Nandina Avenue 
to the south.  The improved Village West Drive would require the removal of an abandoned water 
tank currently owned by Western Municipal Water District that formerly served March Air Force 
Base, followed by the construction of two through lanes, a center striped median, and a bike 
lane. Sidewalks would also be provided on either side of the roadway. 

BUILT/ENTITLED LAND USES 

The following uses that are built or entitled, but not yet occupied and operational will also be 
included as part of the proposed Project scenarios: 

�x Amazon (Building A) �t 1,000.000 TSF 

�x Parcel Delivery (Building B) �t 1,000.000 TSF  

�x Parking Lot �t 61.0 Acres 

�x Building C (Warehousing) �t 500.000 TSF 

�x Commercial (Parcel 72) �t 15,485 TSF1 

Exhibit 1-A shows the Project site plan with the proposed uses. At the time this HRA was 
prepared, the future tenants of the proposed Project are unknown.  Because the operating hours 
of perspective building tenants is not known at this time, this HRA is intended to describe 

 
1  At the time this study was prepared, the commercial square footage of Parcel 72 was assumed to consist of 15,485 sf.  However, the actual 

square footage for Parcel 72 is 14,267 sf. For the purposes of this study, the 15,485 sf of commercial use results in a higher trip generation 
and consequently higher emissions (therefore more conservative) as opposed to evaluating the 14,267 sf of commercial use.   
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potential toxic emission impacts associated with the expected typical 24-hour, seven day per 
week operational activities at the Project site. 

This HRA study is intended to evaluate the cumulative health risk impacts resulting from the 
Proposed Project and the Build/Entitled land uses.  

Per the Meridian South Campus Traffic Impact Analysis (TIA) prepared by Urban Crossroads, Inc., 
the Proposed Project Land uses are expected to generate a total of approximately 2,308 two-way 
truck trips per day (1,154 inbound and 1,154 outbound trips). Built/Entitled uses are expected to 
generate an additional 2,664 two-way truck trips per day (1,332 inbound and 1,332 outbound 
trips) for a total of 4,972 cumulative two-way truck trips per day (2,486 inbound and 2,486 
outbound trips) (3).  This HRA evaluates the potential impacts resulting from diesel exhaust 
associated with the 4,972 cumulative two-way truck trips generated by the Proposed Project and 
Built/Entitled land uses. 
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EXHIBIT 1-A:  PRELIMINARY SITE PLAN 
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2 DPM IMPACT ANALYSIS 

2.1 EMISSIONS ESTIMATION 

2.1.1 ON-SITE AND OFF-SITE TRUCK ACTIVITY 

Vehicle DPM emissions were estimated using emission factors for particulate matter less than 
10µm in diameter (PM10) generated with the 2017 version of the Emission FACtor model (EMFAC) 
developed by the ARB. EMFAC 2017 is a mathematical model that was developed to calculate 
emission rates from motor vehicles that operate on highways, freeways, and local roads in 
California and is commonly used by the ARB to project changes in future emissions from on-road 
mobile sources (4). The most recent version of this model, EMFAC 2017, incorporates regional 
motor vehicle data, information and estimates regarding the distribution of vehicle miles traveled 
(VMT) by speed, and number of starts per day.  

Several distinct emission processes are included in EMFAC 2017. Emission factors calculated 
using EMFAC 2017 are expressed in units of grams per vehicle miles traveled (g/VMT) or grams 
per idle-hour (g/idle-hr), depending on the emission process. The emission processes and 
corresponding emission factor units associated with diesel particulate exhaust for this Project are 
presented below.  

For this Project, annual average PM10 emission factors were generated by running EMFAC 2017 
in EMFAC Mode for vehicles in the Riverside County jurisdiction. The EMFAC Mode generates 
emission factors in terms of grams of pollutant emitted per vehicle activity and can calculate a 
matrix of emission factors at specific values of temperature, relative humidity, and vehicle speed. 
The model was run for speeds traveled in the vicinity of the Project. The vehicle travel speeds for 
each segment modeled are summarized below.  

�x Idling �t on-site loading/unloading and truck gate 

�x 5 miles per hour �t on-site vehicle movement including driving and maneuvering 

�x 25 miles per hour �t off-site vehicle movement including driving and maneuvering.  

Calculated emission factors are shown at Table 2-1. As a conservative measure, a 2024 EMFAC 
2017 run was conducted and a static 2024 emissions factor data set was used for the entire 
duration of analysis herein (e.g., 30 years). Use of 2024 emission factors would overstate 
�‰�}�š���v�š�]���o���]�u�‰�����š�•���•�]�v�������š�Z�]�•�����‰�‰�Œ�}�����Z�����•�•�µ�u���•���š�Z���š�����u�]�•�•�]�}�v���(�����š�}�Œ�•���Œ���u���]�v���^�•�š���š�]���_�����v�������}���v�}�š��
change over time due to fleet turnover or cleaner technology with lower emissions that would 
be incorporated after 2024. Additionally, based on EMFAC 2017, Light-Heavy-Duty Trucks 
comprised of 50.3% diesel, Medium-Heavy-Duty Trucks comprised of 87.9% diesel, and Heavy-
Heavy-Duty Trucks comprised of 98.6% diesel trucks and have been accounted for accordingly in 
the emissions factor generation. 

The vehicle DPM exhaust emissions were calculated for running exhaust emissions. The running 
exhaust emissions were calculated by applying the running exhaust PM10 emission factor (g/VMT) 
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from EMFAC over the total distance traveled. The following equation was used to estimate off-
site emissions for each of the different vehicle classes comprising the mobile sources (5):  

EmissionsspeedA (g/s) = EFRunExhaust (g/VMT) * Distance (VMT/trip) * Number of Trips 
(trips/day) /  seconds per day 

Where:  

 EmissionsspeedA (g/s): Vehicle emissions at a given speed A; 

 EFRunExhaust (g/VMT): EMFAC running exhaust PM10 emission factor at speed A; 

 Distance (VMT/trip): Total distance traveled per trip.  

Similar to off-site traffic, on-site vehicle running emissions were calculated by applying the 
running exhaust PM10 emission factor (g/VMT) from EMFAC and the total vehicle trip number 
over the length of the driving path using the same formula presented above for on-site emissions. 
In addition, on-site vehicle idling exhaust emissions were calculated by applying the idle exhaust 
PM10 emission factor (g/idle-hr) from EMFAC and the total truck trip over the total idle time (15 
minutes). The following equation was used to estimate the on-site vehicle idling emissions for 
each of the different vehicle classes (5):  

 Emissionsidle (g/s) = EFidle (g/hr) * Number of Trips (trips/day) * Idling Time (min/trip) *  

60 minutes  per hour / seconds per day 

Where:  

 Emissionsidle (g/s): Vehicle emissions during idling; 

 EFidle(g/s): EMFAC idle exhaust PM10 emission factor. 

 TABLE 2-1:  2024 DPM EMISSIONS FACTORS  

Speed LHD MHD HHD 
0 MPH (idling grams/idle-hour) 0.395247 0.033713 0.01215 

5 MPH (grams/second) 0.033284 0.005776 0.01283 
25 MPH (grams/second) 0.012343 0.002859 0.00690 

Each roadway was modeled as a line source (made up of multiple adjacent volume sources). Due 
to the large number of volume sources modeled for this analysis, the corresponding coordinates 
of each volume source have not been included in this report, but are included in Appendix 2.1.  
The DPM emission rate for each volume source was calculated by multiplying the emission factor 
(based on the average travel speed along the roadway) by the number of trips and the distance 
traveled along each roadway segment and dividing the result by the number of volume sources 
along that roadway. The modeled emission sources are illustrated on Exhibit 2-A. The modeled 
truck travel routes included in the HRA are based on the truck trip distributions (inbound and 
�}�µ�š���}�µ�v���•�����À���]�o�����o�����(�Œ�}�u���š�Z�����W�Œ�}�i�����š�[�•���d�Œ���(�(�]����Assessment (TIA) (3)for heavy trucks.  The modeled 
truck route is consistent with the trip distribution patterns identified in the �W�Œ�}�i�����š�[�•���š�Œ���(�(�]�����•�š�µ���Ç, 
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is supported by substantial evidence, and was modeled to determine the potential impacts to 
sensitive receptors along the primary truck routes. The modeling domain is limited to the 
�W�Œ�}�i�����š�[�•���‰�Œ�]�u���Œ�Ç���š�Œ�µ���l���Œ�}�µ�š�������v�����]�v���o�µ�����•���}�(�(-site sources in the study area for more than 1 mile. 
This modeling domain is more conservative than using only a ¼ mile modeling domain which is 
supported by substantial evidence since several studies have shown that the greatest potential 
risks occur within a ¼ mile of the primary source of emissions (6) (in the case of the Project, this 
is the on-site idling and on-site travel).  

On-site truck idling was estimated to occur as trucks enter and travel through the facility.  
���o�š�Z�}�µ�P�Z���š�Z�����W�Œ�}�i�����š���]�•���Œ���‹�µ�]�Œ�������š�}�����}�u�‰�o�Ç���Á�]�š�Z�������Z���[�•���]���o�]�v�P���o�]�u�]�š���}�(���ñ���u�]�v�µ�š���•�U���•�š���(�(�����š���^�����Y�D����
recommends that the on-site idling emissions be estimated for 15 minutes of truck idling (7), 
which would take into account on-site idling which occurs while the trucks are waiting to pull up 
to the truck bays, idling at the bays, idling at check-in and check-out, etc. As such, this analysis 
estimated truck idling at 15 minutes, consis�š���v�š���Á�]�š�Z���^�����Y�D���[�•���Œ�����}�u�u���v�����š�]�}�v�X 

Per the TIA, the Proposed Project Land uses are expected to generate a total of approximately 
2,308 two-way truck trips per day (1,154 inbound and 1,154 outbound trips). Built/Entitled uses 
are expected to generate an additional 2,664 two-way truck trips per day (1,332 inbound and 
1,332 outbound trips) for a total of 4,972 cumulative two-way truck trips per day (2,486 inbound 
and 2,486 outbound trips) (3).  This HRA evaluates the potential impacts resulting from diesel 
exhaust associated with the 4,972 cumulative two-way truck trips generated by the Proposed 
Project and Built/Entitled land uses.  A breakdown of the truck trip allocation by land use is 
presented on Table 2-2.  

2.1.2 TRANSPORT REFRIGERATION UNITS (TRUS) 

In order to account for the possibility of refrigerated uses (cold storage) that would be 
accommodated by the up to 700,000 SF of High Cube Cold Storage Warehouse proposed, all 
trucks accessing this land use are presumed to also have transport refrigeration units (TRUs). 
Therefore, for modeling purposes 292 total daily trucks (one-way) are assumed to be trucks with 
TRUs. In addition to on-site truck idling, the analysis assumes that each TRU accessing the site 
will also idle for 30 �u�]�v�µ�š���•�U�����À���v���š�Z�}�µ�P�Z���š�Z���������Z���[�•�����v�š�]-idling rules mandate a 5-minute idling 
time. Based on CARB�[s Draft Update to Inventory for Transportation Refrigeration Units (8) 60% 
of TRUs are anticipated to be 25+ horsepower and 40% of TRUs are anticipated to be 23 
horsepower, as such 60% of TRUs are assumed to be 34 horsepower with a load factor of 0.53 
(0.01 grams of PM10 per brake-horsepower-hour) and 40% of TRUs are assumed to be 23 
horsepower with a load factor of 0.46 (0.12 grams of PM10 per brake-horsepower-hour). TRUs 
are also accounted for during on-site and off-site travel. TRU emission rates were calculated 
based on CARB�[s 2017 Off-Road Diesel Emission Factors for analysis year 2024.  
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TABLE 2-2: MERIDIAN SOUTH CAMPUS TRUCK TRIP ALLOCATION 

 Daily Truck 
Trips (Actual 

Vehicles) 

Proposed Project Land Uses 

Office  80 

Commercial 208 

Business Park 844 

Warehousing 178 

High-Cube Cold Storage 584 

High-Cube Warehouse (Building D) 414 

Built/Entitled Land Uses  

LGB6 (Building A) 592 

Parcel Delivery Site (Building B + Parking Lot) 1,720 

Commercial (Parcel 72) 32 

Warehousing (Building C) 320 

Total Truck Trips 4,972 

The U.S. Environmental Protection Agency (EPA)-approved dispersion model, American 
Meteorological Society/Environmental Protection Agency Regulatory Model (AERMOD) was used 
to model the impacts of DPM emissions from trucks traveling on study area roadways. AERMOD 
can estimate the air quality impacts of single or multiple sources using actual meteorological 
conditions. Use of AERMOD is accepted by the SCAQMD for an HRA. The AERMOD model offers 
additional flexibility by allowing the user to assign an initial release height and vertical dispersion 
parameters for mobile sources representative of a roadway. On-site idling, on-site travel, and off-
site travel were modeled as adjacent volume sources.  
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